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Description 
[QUAD FLAT NO-LEAD CHIP CARRIER] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 92117230, filed on June 25, 2003. 
Background of Invention 

[0002] Field of Invention 

[0003] The present invention relates to a chip carrier. More par- 
ticularly, the present invention relates to a quad flat no- 
lead (QFN) chip carrier and a chip package structure. 

[0004] Description of Related Art 

[0005] Semiconductor fabrication is a most rapidly developed 

high-tech industry. Following recent advance in electronic 
technologies, many types of personalized and multi- 
functional electronic products with a compact design are 
out in the market. At present, lead frame is still one of the 
major components in packaging semiconductor chips. Ac- 
cording to the type of leads in the lead frame, a quad flat 



package (QFP) can be divided into quad flat pacl<age with 
l-type leads (QFI), quad flat package with J-type leads 
(QFJ) and quad flat package no-lead (QFN). Because the 
outer end of the leads of the lead frame are uniformly cut 
along the four edges of a chip package, this type of pack- 
age is also referred to as a quad flat no-lead chip pack- 
age. Since a quad flat package has a shorter average 
transmission trace and a faster signal transmission speed, 
it is one of the most popular low-pin-count packages for 
high frequency (for example, radio frequency bandwidth) 
transmission. 

[0006] Fig. lA is a schematic cross-sectional view of a conven- 
tional quad flat no-lead package. Fig. IB is a bottom view 
of the quad flat no-lead package as shown in Fig. lA. As 
shown in Fig. lA, the quad flat no-lead package 100 
comprises a chip 110, a die pad 120, a plurality of con- 
ductive wires 130, a plurality of leads 140 and some insu- 
lating material 150. The chip 110 has an active surface 
112 and a backside 114. The active surface 112 of the 
chip 110 has a plurality of bonding pads 116 thereon. The 
backside 114 of the chip 110 is attached to the die pad 
120 through silver epoxy 118. In addition, the bonding 
pads 116 on the chip 110 are electrically connected to 



corresponding leads 140 through the conductive wires 
130. The insulating material 150 encloses the chip 110, 
the conductive wires 130, the upper surface of the die pad 
120 and the upper surface of the leads 140 so that the 
chip 110 and the conductive wires 130 are protected. 
Moreover, the chip 110 may connect electrically to the die 
pad 120 through a ground (or power) wire 132. The pur- 
pose of having an electrical connection between the chip 
110 and the die pad 120 is that the chip 110 can have a 
relatively larger ground plane or power plane. 

[0007] As shown in Fig. IB, the bottom surface of the die pad 

120 and the bottom surface of the leads 140 are exposed 
outside the insulating material 150. The outer ends of the 
leads 140 are uniformly cut along the four edges of the 
package and arranged to surround the peripheral region 
Just outside the die pad 120. The leads 140 on the chip 
package 100 serve as input/output (I/O) contacts for con- 
necting with external devices. 

[0008] Note that the pitches of the neighboring leads 140 can 

hardly be reduced when the number of I/O contacts in the 
chip package 100 is required to increase. Furthermore, 
the outer ends of the leads 140 must extend to the edge 
of the package 150. Therefore, the density of the leads 



140 with this type of pacl<age arrangment has little po- 
tential for growth. In addition, some of the injected insu- 
lating material 150 may bleed onto the bottom surface of 
the die pad 120 or the bottom surface of the leads 140. 
Since the bled out insulating material 150 is hard to re- 
move, quality of the chip package may be affected. More- 
over, it is common to set up a guard wire (not shown) on 
each side of a signal wire 130 to prevent cross talk be- 
tween two neighboring signal wires 130. However, this of- 
ten leads to an increase in area for the die pad 120 and 
hence a drop in the maximum number and density of 

leads 140 permitted by a package of a given dimension. 
Summary of Invention 

[0009] Accordingly, one object of the present invention is to pro- 
vide a quad flat no-lead chip carrier for increasing the 
density of input/output (I/O) contacts in a chip package. 

[0010] A second object of this invention is to provide a quad flat 
no-lead type of chip package capable of reducing insulat- 
ing material bleeding during a packaging operation so 
that electrical performance of the chip package is im- 
proved. 

[0011] To achieve these and other advantages and in accordance 
with the purpose of the invention, as embodied and 



broadly described herein, the invention provides a quad 
flat no-lead chip carrier. The quad flat no-lead chip car- 
rier comprises a conductive plate. The conductive plate 
has a first surface and a second surface. The first surface 
has a chip-bonding region. The conductive plate further- 
more comprises a plurality of columnar through holes lo- 
cated around the periphery of the chip-bonding region 
and passing through the conductive plate so that the first 
surface and the second surface are connected. In addition, 
a plurality of conductive columns is set up within the re- 
spective columnar through holes. Furthermore, a plurality 
of dielectric walls is set up between a sidewall of the con- 
ductive columns and an inner surface of the columnar 
through holes. 

[0012] This invention also provides a quad flat no-lead chip 
package. The chip package comprises a chip carrier, a 
chip, a plurality of first conductive wires and some insu- 
lating material. The chip carrier furthermore comprises a 
conductive plate, a plurality of conductive columns and a 
plurality of dielectric layers. The conductive plate has a 
first surface and a second surface. The first surface has a 
chip-bonding region. The conductive plate furthermore 
has a plurality of columnar through holes distributed on 



the periphery of the chip-bonding region and passing 
through the conductive plate to connect the first surface 
with the second surface. The conductive columns are set 
up within various columnar through holes. A plurality of 
dielectric walls is set up between a sidewall of the con- 
ductive columns and an inner surface of the columnar 
through holes. Furthermore, the chip is attached to the 
chip-bonding region on the first surface of the conductive 
plate. The first conductive wires connect the chip and the 
conductive columns electrically. The insulating material 
encloses the chip and the conductive wires. 
[0013] This invention deploys a conductive plate with a plurality 
of columnar through holes to serve as the carrier of a 
chip. The chip is electrically connected to the conductive 
column within each columnar through hole in the conduc- 
tive plate. Furthermore, the conductive column forms var- 
ious independent input/output (I/O) contacts through the 
insulating effect of dielectric walls. Because the distance 
of separation between two neighboring conductive 
columns can be reduced, density of I/O contacts within 
the chip package is increased. In addition, insulating ma- 
terial bleeding into the bottom surface of the chip carrier 
during a packaging operation is rare so that overall quality 



of the chip package is improved. l\/loreover, with the con- 
ductive plate serving as a reference plane, the degree of 
external interference during a signal passing through one 

of the conductive columns is greatly reduced. 
Brief Description of Drawings 

[0014] jhe accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, to- 
gether with the description, serve to explain the principles 
of the invention. 

[0015] Fig. lA is a schematic cross-sectional view of a conven- 
tional quad flat no-lead package. 

[0016] Fig. IB is a bottom view of the quad flat no-lead package 
as shown in Fig. lA. 

[0017] Fig. 2A is a top view showing a quad flat no-lead type of 
chip carrier according to one preferred embodiment of 
this invention. 

[0018] Fig. 2B is a cross-sectional view along line l-l in Fig. 2A. 

[0019] Fig. 3 is a schematic cross-sectional view showing a quad 
flat no-lead chip package according to one preferred em- 
bodiment of this invention. 



[0020] Fig. 4 is a enlarged view of the area labeled A in Fig. 3. 
Detailed Description 

[0021] Reference will now be made in detail to the present pre- 
ferred embodiments of the invention, examples of which 
are illustrated in the accompanying drawings. Wherever 
possible, the same reference numbers are used in the 
drawings and the description to refer to the same or like 
parts. 

[0022] Fig. 2A is a top view showing a quad flat no-lead type of 
chip carrier according to one preferred embodiment of 
this invention. Fig. 2B is a cross-sectional view along line 
l-l in Fig. 2A. As shown in Fig. 2A, the chip carrier 210 
comprises a conductive plate 220, a plurality of conduc- 
tive columns 230 and a plurality of dielectric walls 232. 
The conductive plate 220 has a first surface 222 and a 
second surface 224. The first surface 222 has a chip- 
bonding region 226. The conductive plate 220 further has 
a plurality of surrounding columnar through holes 228 
which are distributed on the periphery of the chip- 
bonding region 226. Each columnar through hole 228 
passes through the conductive plate 220 so that the first 
surface 222 and the second surface 224 of the conductive 



plate 220 are connected. The conductive plate 220 is fab- 
ricated using, for example, copper, aluminum, and an al- 
loy of the two or some other material with a high thermal 
and electrical conductivity to boost the heat-dissipating 
capacity. The conductive columns 230 are set up within 
the respective columnar through holes 228. The dielectric 
walls 228 are set up between the sidewall of the conduc- 
tive column 230 and the inner surface of the columnar 
through holes 228. The conductive columns 230 are fab- 
ricated using, for example, copper, aluminum, an alloy of 
the two or some other material having high electrical con- 
ductivity. Since the dielectric walls 232 are fabricated us- 
ing resinous material with a high dielectric constant, the 
conductive columns 230 and the conductive plate 220 are 
effectively isolated from each other. 
[0023] As shown in Fig. 2A, the conductive columns 230 are po- 
sitioned on the periphery of the chip-bonding region. 
Moreover, neighboring conductive columns 230 are alter- 
nately laid in a staggered arrangement. This type of ar- 
rangement not only facilitates wire bonding, but also in- 
creases the space available for accommodating the con- 
ductive columns 230 so that a higher density of the con- 
ductive columns 230 can be obtained. 



[0024] Fig. 3 is a scliematic cross-sectional view sliowing a quad 
flat no-lead type of chip package according to one pre- 
ferred embodiment of this invention. As shown in Fig. 3, 
the chip package 200 comprises a chip carrier 210, a chip 
240, a plurality of first conductive wires 250 and some in- 
sulating material 260. The chip carrier 210 furthermore 
comprises a conductive plate 220, a plurality of conduc- 
tive columns 230 and a plurality of dielectric walls 232. 
The conductive plate 230 has a plurality of columnar 
through holes 228 on the periphery of a chip-bonding re- 
gion 226. Each columnar through hole 228 passes 
through the conductive plate 220 to connect a first sur- 
face 222 and a second surface 224 of the conductive plate 
220. Furthermore, the conductive columns 230 are set up 
within the respective columnar through holes 228. The di- 
electric wall 232 is set up between the sidewall of the 
conductive column 230 and the inner surface of the cor- 
responding columnar through hole 228. 

[0025] The chip 240 has an active surface 242 and a backside 

244. The active surface 242 of the chip 240 has a plurality 
of bonding pads 246 thereon. The backside 244 of the 
chip 240 is attached to the chip-bonding region 226 via a 
layer of conductive paste 248 such as silver epoxy. In ad- 



dition, the bonding pads 246 of the chip 240 are electri- 
cally connected to corresponding conductive columns 230 
via the first conductive wires 250. The insulating material 
260 encloses the chip 240, the first conductive wires 250 
and the first surface 222 of the conductive plate 220 for 
protecting the chip 240 and the first conductive wires 
250. The first conductive wires 250 are signal wires, for 
example. A second conductive wire 252 for connecting 
the chip 240 and the conductive plate 220 together is also 
included. The conductive wire 252 is a ground wire or a 
power wire, for example. The first conductive wires 250 
for connecting the chip 240 to the conductive columns 
230 are formed in a wire-bonding operation. Further- 
more, the chip 240 is electrically connected to the con- 
ductive plate 220 via the second conductive wire 252. The 
purpose of having an electrical connection between the 
chip 240 and the conductive plate 220 is that the chip 
240 can have a relatively larger ground plane (or power 
plane). 

[0026] The cross-sectional view of the conductive plate 220 and 
the conductive columns 230 in Fig. 3 also shows that each 
conductive column 230 is individually isolated from each 
other within the conductive plate 220. Hence, when two 



high frequency signals are transmitted via a pair of neigh- 
boring conductive columns 230, the signals are shielded 
by the conductive plate 220 serving as a reference plane. 
In other words, cross talk between the two high frequency 
signals is minimal and thereby effectively increasing the 
electrical performance of the chip package 200. Moreover, 
the conductive plate 220 is also design to prevent any in- 
sulating material from bleeding into the bottom surface 
224 of the conductive plate 220 during packaging 260 so 
that overall quality of the chip package 200 is improved. 
[0027] Fig. 4 is an enlarged view of the area labeled A in Fig. 3. 
To increase the bondability between the insulating mate- 
rial 260 and the first surface 222 of the conductive plate 
220, a step of surface finishment (ex. etching) is per- 
formed to form a rough surface at the first surface 222 for 
a larger bonding area. Similarly, to increase the bonding 
area between the insulating material 260 and the first 
surface 222, an oxide layer may be formed over the first 
surface 222. Furthermore, a patterned solder mask layer 
270 or other solder mask material may cover the second 
surface 224 of the conductive plate 220 but expose the 
bottom end 230b of the conductive column 230 near the 
second surface 224. In addition, the first conductive wire 



250 may connect with the upper end 230a of the conduc- 
tive column 230 so that the bottom end 230b of the con- 
ductive column 230 can serve as a contact. For example, 
the contact is electrically connected to an external printed 
circuit board (not shown) via some solder paste (not 
shown). 

[0028] Accordingly, the quad flat no-lead chip carrier of this in- 
vention is suitable for a wire-bonding type of chip pack- 
age. The chip carrier mainly comprises a conductive plate, 
a plurality of conductive columns and a plurality of dielec- 
tric walls. The chip is set up on the conductive plate. The 
conductive plate furthermore has a plurality of columnar 
through holes distributed on the periphery of a chip- 
bonding region. The conductive columns are set up within 
various columnar through holes. The dielectric walls are 
set up between the sidewall of the conductive columns 
and the inner surface of the columnar through holes. The 
chip is electrically connected to the top ends of the con- 
ductive columns through conductive wires in a wire bond- 
ing operation. Therefore, the bottom ends of the conduc- 
tive columns can serve as input/output (I/O) contacts for 
connecting with external devices. 

[0029] In summary, major advantages of the quad flat no-lead 



chip carrier includes: 1. The conductive columns are dis- 
tributed on the periphery of the chip-bonding region so 
that their spatial occupation is reduced. In other words, 
density of the I/O contacts within the chip package can be 
increased. 2. Insulating material is prevented from bleed- 
ing into the bottom surface of the conductive plate. Con- 
sequently, quality of the chip package is improved. 3. 
Cross talk between two high frequency signals passing 
through a pair of neighboring conductive columns is 
greatly reduced due to the shielding effect of the conduc- 
tive plate serving as a reference plane. Hence, the electri- 
cal performance of the chip package is improved. 
[0030] It will be apparent to those skilled in the art that various 
modifications and variations can be made to the structure 
of the present invention without departing from the scope 
or spirit of the invention. In view of the foregoing, it is in- 
tended that the present invention cover modifications and 
variations of this invention provided they fall within the 
scope of the following claims and their equivalents. 



